The molecular species of legumin from broad bean seeds exhibit wide heterogeneity [S. Utsumi and T. Mori, Biochim. Biophys. Ada, 621, 179 (1980) ]. The subunit compositions of these molecular species were analyzed according to the following procedure: the molecular species were separated by polyacrylamide gel electrophoresis, and then their subunit compositions were analyzed by sodium dodecyl sulfate-polyacrylamide gel electrophoresis. The results indicated that five groups with nine kinds of submolecular species having different molecular weights and subunit compositions were present as legumin in the broad bean. According to these results, we have demonstrated the presence of another group consisting of two kinds of submolecular species, in addition to the four groups and seven kinds of submolecular species reported previously. Various possible molecular species of legumin composed of subunit groups classified according to size were presented.
Legumin is one of the predominant components of the storage proteins in various seeds.1} The subunit structure of legumin from the broad bean has been studied by Wright and Boulter2) and unit compositions of legumins of these cultivars differ among themselves with respect to the molecular charges of their subunits.5)
We have also observed such heterogeneity in glycinin, a legumin-like protein, obtained from various soybean cultivars. 6) In the present study, we analyzed the legumin as follows: the molecular species were separated by polyacrylamide gel electrophoresis, and then the composition of their subunits was analyzed by sodium dodecyl sulfate-polyacrylamide gel electrophoresis. The results obtained here confirm and extend informations previously reported, in which the molecular species were not separated.4) In this study, it was found that five groups with nine kinds of submolecular species are present as legumin in the broad bean, var. Otafuku.
MATERIALS AND METHODS
Sodium dodecyl sulfate (SDS) and 2-mercaptoethanol (2-ME), both specially prepared reagents, were obtained from Wako Pure Chemical Industries and Nakarai Chemicals, respectively.
Other chemicals were guaranteed reagent grade.
Seeds of Vicia faba var. Otafuku were p urchased from Takii Seed Co. Ltd.
Purified legumin was prepared from meal extract as described previously.
3)4)
Analysis ofsubunit compositions of the molecular species oflegumin. The analysis of the composition of the subunits of the molecular species of legumin was carried out by combining two disc electrophoresis systems with polyacrylamide gel electrophoresis (PAGE) and SDS-PAGE as described by Kanda et al., 7) with a slight modification. As described in a previous paper , and 30% sucrose for 30min at room temperature, and rinsed again for another 30min at 50°C with a change of the buffer. The incubated gel slices were placed on the top of a SDS-PAG in a 0.6x10cm glass tube, and a trace amount of tracking dye (0.02% bromophenol blue in the buffer) was layered on the gel slices. SDS-PAGE was performed according to the procedure of Laemmli9) as described previously.
3) The destained gels were scanned at 590nm on a Shimadzu dual-wavelength chromatoscanner, model CS-910.
RESULTS AND DISCUSSION
As described previously, 3?4) the US component fraction of broad bean meal extract was prepared by sucrose density gradient centrifugation and then applied to a DEAE-Sephadex A-50 column. As shown in Fig.  1 , the molecular species of the legumin fraction varied in kind and in number according to elution position. This observation confirms our previous results.4) The protein bands separated by PAGE were numbered according to their order of elution from the DEAE-Sephadex column and to their electrophoretic mobilities.
Each band was analyzed by SDS-PAGE and the SDS-PAGE pattern of each protein band is shown in Fig. 2 . The relative amount of each band observed on SDS-PAG was estimated densitometrically, and the res ults are listed in Table  I. As shown in Fig. 1, various and 14 gave fairly different patterns ( Fig. 2 and Table I ). This result suggests that in the broad bean there are some molecular species with the same mobility on PAGE but with different subunit compositions. Weattempted to list the possible molecular species of legumin constructed from the subunit groups classified according to their sizes. The possible molecular species are shown in Table II . Each subunit composition was deduced from the results obtained in this investigation (Table I) Each stained protein band separated by PAGE ( Fig. 1) was cut off and electrophoresed as described in Materials and Methods. The number of gel slices used (two to four) was dependent on the intensity of the stained band. Migration is from top to bottom. to those molecular species shown in previously4) could be deduced from the results described above (group IV in Table  II ). The molecular weight of each molecular species, calculated from the molecular weight for each subunit, is also listed in Table II .
Thus, five groups of molecular species with different molecular weights are present in the broad bean.
However, in our previous paper, we found four groups of molecular species by polyaerylamide gradient gel electrophoresis. This discrepancy can be due to the closeness of the molecular weights of group III (370,000) and group IV (380,000), or to the fact that both groups have similar apparent molecular sizes. 1, Gel U) . Thus, it was not until such fractionation was carried out prior to PAGE that the heterogeneity of the molecular species of legumin could be observed. It may he difficult to elucidate the subunit compositions of protein bands separated by PAGE precisely with standard two dimensional electrophoresis, since the bands were not separated from each other by any significant distance. However, if the method of Kanda et al .7) is used as it was in this investigation, the elucidation of the protein band appears to be easy, since the procedure eliminates possible cross contamination of proteins during the excision of the unstained gel. In fact, with this method we found the presence of group IV, which had been missed in previous experiments in which the subunit composition of each molecular species was deduced without their separation by PAGE.4) 
